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ABSTRACT : 

PURPOSE: To simply and appropriately evaluate damage due to 
convession to 

SiC and damage due to conversion to amorphous phase or a surface of a 
silicon 

substrate by an easy method of an apparatus having a simple 
structure . 

CONSTITUTION: A thermal oxidizing unit 10 is a general thermal 
oxidizing 

unit formed of an electric furnace, etc. A film thickness measuring 
unit 11 is 

an ellipsometry . A computer 12 controls oxidizing time and 
temperature of the 

unit 10 according to an operator's instruction, and displays a 
measured result 

of the unit 11 on a printer 13, a CRT 14. An SiC damage occurs at 
the time of 

dry etching with etching gas containing carbon. An amorphous damage 
occurs at 
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the time of ion implantation. The SiC damage disturbs generation of 
a thermal 

oxide film, .and the amorphous damage expedites generation of the 
film. 

Accordingly, a damaged silicon substrate is thermally oxidized by the 
unit 10, 

and the film thickness is measured by the unit 11, thereby evaluating 
the 

damage . 
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1 2 ] mm u:^y y 3 >mmmit-tz> m. 
mmmwt tntttz t *wmk^&*mwm.m 

imsm3] IWLfcv^yayfflKHHfcU *fl 
%om.\t Uz v y 3 vffiK*)flfUR0jft£ l— h * Sffig 

[000 1] 
[0002] 

&6. ftoT, Sfl£«*l<0ffi|!¥£3y r-a-^LT* 

[0003] isv-nvwmmnyx-wt. antx* 

*X,fc*x -y f - y ^tf* i 6 x y f - y ^(cff 3 ^ - V 

[0004] a)K**^3tx -y f-y «i7 
f-y^ • ^-y'doivt 

y'Jn vMitm ( S i 0 2 ) fcjtfy y nviffl ( S 

1 3 N 4 ) VnFiHxyf-y^lC&lrVCUt. 0t§|£-£ 
AJSLv+VfifX (CHF 3 ,CF 4 , CH2F2 , C 

3 Fs . Ct Fs , cc i 4 *f ) !W£<fflv^fi"0> 
I. ^0*^t(±, x-yf-y^tJ^-rsiRjRK^t 

«t -> t y y 3 ysatSiffitffWfcS' y 3 y ( s i c ) net 

ISi Cft^-SWtt, S i CflJljWeaS$ft&. 
yyny^ffl^s i c^to^ttt, t-7i-x 

• ry H • A y?-7x-X • T'M'' (Surface &Inte 
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rface Anal) .,9.275(1986) tPlOSiBSivn^. 

[0005] y y 3 vwmmz^ctz s i c<l 
jb«t ttt . v y 3 y «iEo»SAflBi*nui « ^ 8 a B «^ 

ft JRSIHWS' y 3 y»gCT# ott^ii, 
ftt#;L£>;ril>. 

[0006] i7fy/*'xtU70D^- 

10 #y#X (CHF 3 ,CF4 , CH2F2 , C 3 Fs «) 

fcffiufcis^fctt, yj3y»K«fflosic^kio± 

fcC-F, JM*yvjWRftS*ift. 
[0007] H6(i, 7nn*-,fy*'AjlutH5 

>fxvt^ff-3fc*o^ y 3y^«o»rffliar*) 
ft. y y 3 y«^4 1 <7)fmizim&«m4 2 . s i c 

■ft»43. C-F, *^y-7Ji4 4*«J«{C»*SilTV^ 
ft. dix^yy3y^4 lo«So#l4 2~4 4* { 
^-ymfrft. 

[00 08] 1 r^<o^-y*Ji4 2M4«?*., c- 
20 F, vS4 4tt, Rite ji§Mb***>»6ill* 1 
4 0 • CfclRUfcfcOTfflrcS 
Z.ktf-£%h. &iz. C-F, &#yvJl4 4te4 0 0 

• c vitvmmiz cfcofi i^*-r & ; t & . 

[0009] &MTJI4 2ii9 0 0 • CgJgc7)»i5§atC 
J: l )Ht«E«(clS*fl:S-e:*i fc*«T* S. S i C-fbl 
4 3ttH?'fx^f-y/(**^i:ffl^LfcCF4 ^ 
CF4 02^^«NFs ^x-yf-y/^^rfflV^) 
t i o r mzt IZk $ •& . itz. *aj«Att, C 

1F3 #**fflvvc5'y3yiwtatfcfc«*-$-**£i: 
30 ^r< s i c^bl4 3 s-#oy y 3 >TtftttM?«(clfc* 

[0 0 1 0 3 kZ^T, Sm^Mzx. y ^ V7ijx\z 
ffiKK-7*r-'y>f y ( LDD ; Lightly Doped Drain ) 

[0011] w^tf. LDD«3S<ojB«B*t:,j. ^yy 
y 3 y y- h $r ^ i,zm y y 3 ymm±izmm. 

>1B«fcSrJ¥v^yy3yiHURT«3IS***i. 

40 ^yyy3y^-r-«o{iMoyy3y|§«/sit^ 

^LT . H y>f yfflisS^SOff^y y 3 yK«^|^i 

■t&xntfhi . :«*>y y 3 ygMtissHis-tsi 

St*iV»T, **S*^x-/f-y^xr^t i& K5-f 
xv+ynffibtit. at, h'y^y«««^?fo 
yyayBMfcBrcadxgjj***. ggv^T, fosv^y 
y3y^tffiiS:"7X^tcLT^% (StSt^ryf-ty 
^) 5r^Jj-y?±AL, SUStOr-'y^yfBISSr^rit-tS 

xs* { fci». h'y-f yffii^fflS:»v>yy3y 
i§«x*a 0 mm . 1 ) >r ?r y ^ab# t^®ii*n±A 

50 ^nSOSTKCXh-yA'-fcU-CfflV^, 2)f-+*y 
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fr^tmtm%ixiioom<;. wx$>&. 

[0 0 12] kZZtf. 9&t*itAJ£x.'r+>7tiZiZ 

*- : J*i&mz>ztiz± o s i cii;S4 3<^m&m 

<Zbb. mfcZtlXlt-otzS i C-fb«4 3toV^T 
OM&iffl ("f S i Cft^-^jgtJJ&iF 

[0013] ft*. S i Cftr^-^IF«*-ffii IX 
(i. XMjgjl£l;^#ft}£ ( XP S ; X-ray Photoemiss 
ion Spectroscopy ££ifi. X-ray Photoelectron Spec 
troscopy) , ^-^*xS^3feffi ( AE S ; Auger Elec 
tron Spectroscopy ) , ZtfM (SIM 
S ; Secondary Ion Mass Spectroscopy ) ^^fflV^ft 

[ 0 0 1 4 3 ©>f 5j-yaA{c#o ^.x-^fcowc 

ttottAffit mitt lUMHtr* - vksl t . # ak 

Yy-ix.-v^vmtr^tzW&tmmiz, 90 
0 • c gjgof^illc «t 0 SlfiEfcfciSiBrffcS *S £ k 

[ o o l 5 ] ft*, y 'J a yaHKWHHHW r .x-Sto 

mmu&bixa. i&m.^mm (tem : T ran 

smission Electron Microscopy) ^^ffiV^frtV^. 
[00 16] 

a>s i c^^-xosptt^ato^T 

W'Urfii, XPS, AES. S IMS«#*ffifcJ: 
[00 17] 1) SiCflai4 3{ir<»V*t,<or*& 

X'%xi>. wn%B9 mm. s i cm 4 3?>m 
mm) itmu\ 

[ 0 0 1 8 ] 2 ) agfcfltussriesfc-tifeftaiga 

$£AftS^*yA'S:*£<^S£k#T^1\ tfwtf 

[0019] 3 ) fttllttHftttaftfftfJt t < . Witf , 
L D D flfittf) H u ^ y^mmnW S i C fl;:*0< - V 

-kvmth x 0 %mmzi,mt&\ 

4) WbXMfTbl; 

[0020] 5) M?^qmmt£t:*>*'<\'-*£. 
6 ) Mjm%zmtMzmm%-t&. 

7 ) S I MStoiriTtt««MWfTft*fcA. SJSfgtf) 
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*wm±.imm&£Mm-z>tMz%ztitzhcr>x'h 

s>*j j: i^mhhw* - s Jzm%imiz x xmmz 

MMtl Z k **T# $ IFflRrffiS: <! k£#>l>. 
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[f^ffl] ftoT»««liS«<056qBfcJ:fi{f, SMIL* 
40 ^Ta-fex (gg) j&fflLfcyyayfflS^KftL, f 

ktfX'%h. 

1 0 0 2 7 3 ««3a2lEtt<0»^J:Wf. ®Kt 
^akHJf ill^gak «^ggk W^Mk *»4>*4« 

[00283 »««3EttO«WKJ:Wf. fFffli 



11/24/06, EAST Version: 2.1.0.14 



5 
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[0030] 

(ff 1 9Ofe0i : s i c-fb^-^ffffi) jar. mm 

[003 1] WBtSkUT^yay^x/N* 
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on Etching) ggfc-fe -y h LTR I E£?tV\ y'J3V 
•> x ;w)Hffi£#MJt£^/ix -y f- y y^'xcOTy Xl 
COT. 

[00 3 2] ZZX\ 77X?|tt^frli. xy^-y 
ytfxm.: CHFs &Ar. X.v1-y7tfXEJl ( f-v 
yA'Efl) : 0. 2TorrT', v'J n y«tttft^t 
(RF ; ftl OOkHZ 3. 5 6MHZ 

) «0«ff£jWtS. ft, (RFA-7-) 14 

2 0 0~7 0 0W?)teBT'£<fb£-t!r6o ^ 
U a yK-fbM^ 'J 3 y^««ox y v^fcfc^t , 

[0 0 3 3] I2C, RFa'7 — : 7 0 0WW5X-? 
fc« L Jt 'J 3 >- >> x A<7)&ffiS: X P S T#flr LfcJS* 

x^izmbx^z^i'Ozyvx^emmzwimzxp 

S T'^ff LfcH* £0 3 fcjjrt . 
[0034] ft, @2feJ:t/03^feV>T(i, kS^I 

s o&vmit^^-mzmmz t o , &aj$fi£ 

ZMmzt^X^Z. 02C^-f J:oC, r^X-ricii 
Ufc^yay^x/Ne^ffiA^Ji, C-F3, C-F2, 
C-FkV^fcC-Fi SiCitf&ifcS 

fifc. -U. H3£*-TJ:3£. ±<ryx-?i,zmix 

t^Uy'j3y7iAOSIHIi, C-F, ^*'Jv 

i C(4$tb$fl&*>o*:. 
[0 0 3 5] £ r^XvCBLfcS/Uay 
*xA*>*ffifc:li. x y^-y^tft^-fl.^lS^C 

ioT^y ■ay&mfffitfs i cft-r* s i c-ftaot- 
istfSi t , s i c mtfm& ztixvizk tfhfr h . 
[0036] jwc. ^r^xvceuTv^v^ya 

y>xAt, -fil-fflRF/W-: 2 0 0, 300. 4 
00, 500, 500, 7 0 0WOT5X-?fclBLfc4 
^yay^xAkt, HRWSrafflHfcJPfc-fe » h LT 9 

oo- ccD&m®mm%wz6 5ftmmix$miti 

frv\ $/yny?xA<ofiffifc«»fl«£»jfcf*. 
[00 37] «wc, #^yay>x^o«ffl(c»iftS 
iXJtSKlK'ftJiO^JS^xyrV^ h U (ellipsometry) 
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ii«»RFA7-«!l«b*^. -ffcbfc, R 
FAV-: 2 0 0-5 0 0WT14, RFA7-^S< 
fr4Cttr>T«i^*a«aE<$r6. RFav 

- : 5 o o wj±x'mmmtfi8.-& iz^zt 

ffi, £<7yX~?l,zmi,X^%^i' , J3y*7xJ\?) 
«S!MtKW{42 0 0A"Cft*. 

[0038] z<7)f&%frt>. ryX-nzz^x&fS.zti 
tcs i c-fbltf, isV3y*7xJ\<?>$ffl<7)&Mikzm 

n^)yy3y7iAi, S i C-fb^-^fPfiL 

[ o o 3 9 ] 4 Jt . si c-ftr^ -it<nm&izmfe 1 

RI ESrfif'D^CRFA-7-$:/jN$< 
-f*£fc ("T&;b*>, fc/<7-fb) mthtll. 01 

-txu-v^mx'hh. 

[00403 Wmgm.l OH, ^R&9a»S*SF5 

k. mm^t*^«$^l.-®W=5r^l:^BT'J) 
5. ffiJfilS^ai Hi, xyry^hy-?**. .« 
0 l fcli.'3^a-? l 2 

jj-^u-^(7)^^oT«®-fb^i:i onmmfot 
womb smmth . 3^^-^1211 
30 a^na 1 1 <oajets*£«i*i!itk y y 

^13^CRT14fc«^-tl>. 
[004 1 ] -5 (C*HtS^ltCfeV>T{i, S i Cit 

•e^J^bJSOJSftl^- K^SrttliJl-ii kfc J: 0 . 
S i C-fl^^-^aflMcfWtiCk^^i. 
[0042] ZZX\ SsK-fWi^yay^xAo^ffitc 

cfli^-i/'Srffflrriik*^**. xyrv 
izmz ti>*imx'S>&. 

[0043]$ uz. nm&si. 1 o(4, ftmcm&x- 

x-ij%mz%miztifx't. &<m*>tix^htz#> 
A*m%X'$>^x£mx'h hh . 

[0044]**:, S»BMfc*=5W-*«Ma*5 J: VBMbM 

commmzmmmmzm^fr, wmcim 

50 ft, fPW^^yay^xAtiiSR-tl)^^^^. 
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[0045] ( m 2 mm ■. fWRW* - : J<mm > 
«t . as 2 mm t lt . ^ y n v£«o#a 

[0 046] S-f, WBKflfcl/CWS'i/av^xA* 

a. zzx\ -ixy&xn&mi. Msvm.TtVrt 

V, flnax*/Wf*- : 1 8 k e VT\ ixAi(i3 x 1 0 
<r>X'hb. 

[00 4 7] ZZX\ S/'JavffiKfcaALfc'ftfVtt 

4 * y &a l Jt*«ra»iM»jt*«suis #mity* - 

y^U ^AifoflSco^iStt^-f *y(ca#«iT tPI 

[0048] <W=, 4*>ixA££<ffo-0^;'y 
a^iAi; fft-fifiaAi: 3X1 o 14 , lxio 
15 , 3 x l O'Scm-^^y&AS-ff-^y'Jny? 
lAtt -HRWfclKIMfcJFfc-te -y b LT 9 0 0 ° CCD 

[004 9] M^X. #y'j3y)iA«MJ 
ftfc&BHUStWlgJI £ X y 7° V > h U (elli psometry ) 

b. ffi. -f^->'?iASr^:<fifoTi,^v>v-'j3>-^iA 
cOfmimif- it 2 0 0 A 7* * . 

[00 50] iOU«*»4>, 4*>«AteJ:->'C»jR§ 
*Ka*m». v U rj y*x AO*ffl^f!§ftL£{!lit 
LTV fi^T, limit?* 

-v£±<&irzw> (-r^*>. ^f^-yaA^ff-p 

mamttm. mm<vmz£r>xft&mty*-isz 
wst bzktfx**bk%ihtib. 
[oo5i] z<o£? tztmmtzwxa, tmwt 
yx-vim&ifc^i'VzyvjL^zfmitzitx, 
zcom®im<o&% v- y comimtm- b z 1 1= «t o . 

[0 0 5 2] zzx-, llftliy'Jsy^iA^IC 
»LTtf*>*i*teft. i/Vay*7x.t\£mzr>\^xi$& 
mwx-vzmmtbzktfX'Zb. ttz. xyry 
* v v zm^tztmiumnmrnt. **a*«:o^ 
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«W»ffi»»^NW-fl:^-^SrfMi-f & «fc a Srfflii 

[ o o 5 3 ] § biz, mu&at i ott. mzmmx- 
[ 0 0 54 ] *fc. j*iwi:fc5f*4im&J:tmiHUR 

fttf/C. WWWMfrTttfcVtf: 
[0055] i^. ^«fif»^MMtft^-^IWiiaS 

«i. 111 fc^twEs i cft.yx-i?mmmw.km 
tmfcx'hbtzibmmmi-b. kzbx\ *8mt 
±3&mm,zw&%tib i><vx'\&£< . wtoj: p jc 

[0056] 1 ) ±IE3Wt«7tt«9»(iaSl \0kLX 
W5&*m^btt*k~>izi)K mtoznlt Wttn 
fmuv&W.X'i>^\ fltffcf, yyyiinmmmirzR 

TO (Rapid Thermal Oxidation ) JgST't <fc^. 
20 [0 0573 2) ±iaHiSfl]T'ii^Mfr5r 900 
* C <0|2^K3l#fflM+fc 6 5 tffWt J: 3 Uztf. 

wtit&mimx'i>±<. mmatmx'i>£\\ t 
fc, iwfc»iffl!Wii«wc*< . uaswr^^wciBR 

^ mm. mk7m&) wtm^fxt^m 
ttxnm&tfx (mkmm, *.%m,tm, mmkr 
>vdy, mmk*%mkmm, «) x-hx\>\ 
[ o o 5 8 ] 3 ) mmmx'ii®mm%.m ntL 
xxv TV* h v &mvztf, fMMtmnM»*msE? 
30 i= bm.x'hto,ikff)i o %ir&<>)mM%.mwzm > 

m . 

[ 0 0 5 9 ] 4 ) SIllBWtriix-yf-^^fc 
CHF 3 5rfflV^* { . fl60«**^*fxvf-y^^ 

(CF4 , CH2 F 2 , C 3 Fs , C2 Fs , CC U 
m C±6RIECev^Tfc, JBljatMtRWJMC, 
^yOiAfOSICS i C-ft^-v^tTS i C 

immfcztib, Uox. 9mtisAj£x.v+>r*f 

xxfoiilf, k'WXoKx-yj-yytfxizZbRl Etc 

40 ttixhmm-tbzktfX'Zb. 

[0060] 5 ) » i mtmx'teR i e tff r 

^Xvx./f-y^KKtt'f ^VSUy^ (RIM ; Re 
active Ion Milling) m<F>\Wr>7yX-?X-y J-yflZiS 
^Xi>. mk*%A,tix>y+y7jixzm^ti\t. 
3y)xA(7)«:S i c-fbr^-^'^tTS i c-fb 
«->T, %m*%L-rzx«,1-y7tix 
X'htHi. k'<D£o%x-yi-y7#xi,z£bk'<7)£?% 

r? x-rx -y+ynzft ix t mmtb z k b . 
so fcts»t* s i ztt.y*-i?<mmnzmm-b z t 
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h. 

10 0 6 H6) H2mmz\u *y&*$m£&t> 
c v Dmww<D*m&mm7v*xi l zm^&£x<?)W& 

[0062) 7) ±M&mMT'UmHk*mt:i)K IS 

mat, siintf(o»sjfflv^u^. 

[0063] 

imm%] tt±B&uz£oiz*mt,z£tiu. 
-vi. ®&%ffi&Lcr>gimz£z>®mi>mx\ mmz 

[Hi ] ^wMMmtuz-mmmcos i aty*- 
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[H2] RFA'7-: 700W<7)CHF3 &Ar75X 
vfcB Ur^ V 3yf x^co«ffiS: X P S X'fttf LfctS 

hi, 
x-hh. 

[06] 7DD^-^>'^XfcfflV^H5'f-X.yf-y^ 

10 

1 1 

12 3>tW 

13 r'jy^ 

14 CRT 




11/24/06, EAST Version: 2.1.0.14 



(7) 



<ftffi¥6-27 5 68 9 




11/24/06, EAST Version: 2.1.0.14 



(8) 



EFBFF6-2 7 5 689 



300 




1X10 



mo 1 
4tWXM( /cm* ) 



ixio 1 



11/24/06, EAST Version: 2.1.0.14 



